
3 
4 
5 
6 
7 
8 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

1 

2 



WHAT IS CLAIMED IS: 

1 . H processor chip, comprising: 
a processing core; and 

at least one bank of DRAM memory, including a mode control input for 
controlling the mode of sa\d at least one bank of DRAM memory between a first mode and a 
second mode, wherein when said at least one bank of DRAM memory is in said first mode, 
said at least one bank of DRWm memory acts as physical memory, and when said at least one 
bank of DRAM memory is in said second mode, said at least one bank of DRAM memory 
acts as cache memory. 

2. The processor chip as recited in claim 1, wherein said processor chip is 
a first processor chip which further comprises: 

an I/O link configured to communicate with other processor chips; and 
a communication and memory controller in electrical communication with 
said processing core, said at least one bank of memory, and said I/O link; 

said communication and memory controller for controlling the exchange of 
data between said first processor chip and said other processor chips, and for receiving 
memory requests from said processing core on said first processor chip and from other 
processing cores on said other processor chips via said I/O link, and processing said memory 
requests with said at least one bank of memory. 

3. The processor chip as recited in claim 2, wherein said communication 
and memory controller comprises: 

a first memory controller in electrical communication with said processing 
core and said at least one bank of memory; and 

a second memory controller in electrical communication with said first 
memory controller and said I/O link; 

said second memory controller for controlling the exchange of data between 
said first processor chip and said otmer processor chips; 



said first memory co 



ntroller for receiving memory requests from said 



processing core on said first proces >or chip and said second memory controller, and process 



said memory requests with said at 



east one bank of memory. 



4. The processor chip as recited in claim 2, wherein when said at least 
one bank of memory on said first processor chip and said at least one bank of memory on said 
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other processor chips comprise physical memory, the data stored on said at least one bank of 



memory on said first processc 



r chip is different from the data stored on said at least one bank 



of memory on said other proc essor chips. 

5. The processor chip as recited in claim 2, further comprising an external 
memory interface in electrical communication with said communication and memory 
controller; \ 

said external memory interface for connecting said first processor chip in 
electrical communication with external memory; and 

said communication and memory controller for receiving memory requests 
from said processing core on said first processor chip and from processing cores on said other 
processor chips, determining whether said memory requests are directed to said at least on 
bank of memory on said first projcessor chip, to said at least one bank or memory on said 
other processor chips, or to said external memory, and processing said memory requests with 
said at least one bank of memory on said first processor chip, with said at least one bank of 
memory on said other processor chips through said I/O link, or with said external memory 
through said external memory interface. 



6. 



The processor chip as recited in claim 5, wherein said external memory 



is DRAM. 



7. The 
one bank of memory on said 
other processor chips comprise 
memory on said first processor c 
of memory on said other process 



processor chip as recited in claim 5, wherein when said at least 
first processor chip and said at least one bank of memory on said 
p lysical memory, the data stored on said at least one bank of 
lip is different from the data stored on said at least one bank 
)r chips and said external memory. 



8. 



comprising: 



In a compi iter system, a scalable computer processing architecture, 



- one or more processor chips, each comprising: 
a processing core; 

at least one bank of DRAM memory including a mode control input for 
controlling the mode of said at least one bank of DRAM memory between a first mode and a 
second mode, wherein when sai d at least one bank of DRAM memory is in said first mode, 
said at least one bank of memoiy acts as physical memory, and when said at least one bank of 
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DRAM memory is in paid second mode, said at least one bank of DRAM memory acts as 
cache memory; 

an I/O fink configured to communicate with other of said one or more 
processor chips or withU/O devices; 

a communication and memory controller in electrical communication with 
said processing core, saia at least one bank of memory, and said I/O link; 

said comnVnication and memory controller for controlling the exchange of 
data between said one or more processor chips and I/O devices, and for receiving memory 
requests from said processing cores on said one or more processor chips and from said I/O 



devices, and processing said 
wherein said 



processor chips, so as to ere; 
therebetween. 



memory requests with said at least one bank of memory, 
computer processing architecture can be scaled larger by 



connecting together two or more of said processor chips in parallel via said I/O links of said 



te multiple processing core pipelines which share data 



1 9. The processor chip as recited in claim 8, wherein said communication 

2 and memory controller on saidlone or more processor chips comprises: 

3 a first memory controller in electrical communication with said processing 

4 core and said at least one bank of memory; and 

5 a second memory controller in electrical communication with said first 

6 memory controller and said I/OUink; 

7 said second memory controller for controlling the exchange of data between 

8 said processor chip and said other processor chips; 

9 said first memory controller for receiving memory requests from said 

10 processing core and said second jriemory controller, and process said memory requests with 

1 1 said at least one bank of memoi 



1 10. Theproce: 

2 one bank of memory on said one 

3 data stored on said at least one 

4 is different from the data stored 

5 said one or more processor chips. 



or 



bank 



on 



or chip as recited in claim 8, wherein when said at least 
more processor chips comprise physical memory, the 
of memory on each of said one or more processor chips 
said at least one bank of memory on each of the other of 
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1 1 . The com mter processing architecture as recited in claim 8, wherein at 
least one of said one or more piDcessor chips further comprises an external memory interface 
in electrical communication wi h said communication and memory controller; 

said external memory interface for connecting said at least one of said one or 
more processor chips in electrical communication with external memory; and 

said communication and memory controller of said at least one of said one or 
more processor chips for receiving memory requests from said processing cores of said one 
or more processor chips and said I/O devices, determining whether said memory requests are 
directed to said at least one bank of memory on said at least one of said one or more 
processor chips, to other of said one or more processor chips, or to said external memory, and 



processing said memory requests 



with said at least one bank of memory on said at least one 



with said external memory throuj i 



of said one or more processor chi ds, with said other of said one or more processor chips, or 



h said external memory interface. 



1 12. The computer processing architecture as recited in claim 11, wherein 

2 said external memory comprises DRAM. 



1 13. The processor chip as recited in claim 11, wherein when said at least 

2 one bank of memory on said one on more processor chips comprise physical memory, the 

3 data stored on said at least one banw of memory on each of said one or more processor chips 

4 is different from the data stored on said at least one bank of memory on each of the other of 

5 said one or more processor chips ana said external memory. 

1 14. The computenprocessing architecture as recited in claim 8, comprising 

2 a first and a second processor chip, wherein said processing core on said first processor chip 

3 is configured to access said at least ope bank of memory on said second processor chip 

4 through the I/O links of said first ana said second processor chips. 

1 15. The computer [processing architecture as recited in claim 14, wherein a 

2 memory request directed from said processing core on said first processor chip to said at least 

3 one bank of memory on said second processor chip is processed by: 

4 said processing core >n said first processor chip sending a memory request to 

5 said communication and memory cc ntroller on said first processor chip; 

6 said communication and memory controller on said first processor chip 

7 determining that said memory request is not accessing said at least one bank of memory on 
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said first processor chip, and passing said memory request to said communication and 
memory controller on said seco id processor chip via said I/O links on said first and said 
second processor chips; 

said communication and memory controller on said second processor chip 
processing said memory request With said at least one bank of memory on said second 
processor chip by performing a memory access function with said at least one bank of 
memory on said second processor^chip; 

said communication and memory controller on said second processor chip 
passing a result of said memory access function back to said communication and memory 
controller on said first processor chip via said I/O links on said first and said second 
processor chips; and 

said communication and memory controller on said first processor chip 
communicating said result of said memory access function to said processing core on said 
first processor chip. 

16. In a computer krchitecture having a plurality of processor chips, each 
comprising a processing core and at laast one bank of memory, a method for a first 
processing core on a first processor chip of accessing said at least one bank of memory on a 



second processor chip, comprising the 



steps of: 



request; 



said first processing cor ? on said first processor chip issuing a memory 



determining whether said memory request is accessing data in said at least one 



chip or data in said at least one bank of memory on 



bank of memory on said first processo 
said second processor chip; 

if said memory request is accessing data in said at least one bank of memory 
on said second processor chip, communicating said memory request to said second processor 
chip; 

performing a memory access function to said at least one bank of memory on 



said second processor chip; and 

communicating a result 
processing chip. 



of said memory access function back to said first 



1 7. The method as r 
memory on each of said plurality of pre 



cited in claim 16, wherein said at least one bank or 
cessing chips comprises physical memory. 



\ 
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1 18. The memod as recited in claim 16, wherein said at least one bank of 

2 memory on each of said plurality of processing chips comprises cache memory. 

1 19. The met! od as recited in claim 16, wherein said at least one bank of 

2 memory on each of said plurality of processing chips further comprises a mode control input, 

3 and wherein said at least one bank of memory on each of said plurality of processing chips 

4 can switch between physical mory and cache memory by enabling or disabling said mode 

5 control input. 
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